ABSTRACT.

-

The ore-bodies of the Zeehan mineral Tield are located
between the township of Zeehan and the Dovonian Heemskirk
granite mags, scme Tive miles west of %ecghan. Host rocks
of the ores range in aze from Younzer Precambhrian to
Devonian, but moat of the production has heen from ore-
bodies in Younger Precambrian to Lower Camhriasn rocks.

A detailed minernlozical inverstigation has been made
of the ores. The main objectives of this gtudy were to
compare the detsiled ore miheralogy with the monal
relationships described by Twelvetrees and ¥ard (1910),
and to examine any eyiﬂ@nce Tor the origin of the ores.

Detailed deseriptions of the ore minerslogy are
pregentsd an? ﬂumm&riéaﬁ. The depogits are fissure loded
which, in the western port of the field consist largely of
pyrite, sphalerite »nnd cuartz, 2ad in the esst consist
Jergely of siderite and gslenn. Stannite lg developed in
.mn@ mart of the field {Conah Mine) and one small occurrence
of mickel mineralizmeiion is present (Centrsl Ralstrup Hinel.
Tetrahodrite is an iwportant minersl consgtituent of the ores,
and antimony-besring minerals are comron in the central to
grgtern sart of the field.

Jome indleabtions concerning tewperstures of formation
are provided by sulphide minersl asserblages. Analyses of
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probable temperature gradient awsy from the Heemskir¥ Granite,
pogsibly accompanied by a2 decre-se in activiiy of zvlphur,
Pyrite - %éenopyrite asgemblases indicate an upper limit of
approximately 500°C for the terperature of formation of
severél ore~hodies.

Variations in the sulghuf isctopic composition of the
ores are noh cowpletely conclusive but gsugzest that the ores
were derived fron the granite an® thet some of the sulphur
wag derived from crustal sulphate materizl assimilated, and
reduced, durines erplacemant of the granite. Sulphur:
gselenium ratios (yréviously published by E3wards an? Csrlos,
1954 ) provide some evidence in support of this hyjothesis.

Twelvetrees and Ward (1910) proposed a zonal arrangoment
of the ores ﬂrounﬁ.thw pnarsin of the Heemskirk Granite. -
ihis is brielly reviewe® and a comparison made with the

detniled ore minerslogy. The zonsl serangement is considered

0 be bagieslly vaell’, although gowme smentments are gus
A moiified zon~1l rriinzement consists of (1) a tin zone with-
in the granite (2) a pyritic zone outside the gronit«, and

passing into (3) a sid ritic zone further enst. TFactors

Un the bausis of minerslozical and geochemienl evidence,
it is econcluded that the sul;h'de ores of the Zeehan Tield
were deposibed Trom solutions which emnn ted from bthe Heeme
gskirk Granite.

Suggesblong are made for Tuture mineraloriesal and geo=



chemical investigsantions on these ores,
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INTRODUCTION.

The Zeehan mineral field is leocated in the vieinity of
the township of Zeehan (145°20'E, 41°53'N), =2nd forms part
of a highly mineralized province in western Tosmania,

The western limit of the Zechan field is marked by the
gouth~eastern margin of the Heemskirk Granite mass, and the
eastern limit by the Ze-han township. The western part of
the Zeehan field is known ss the Comstoek area, and in some
reyorts the field has been consi‘ered in two paris viz,
dechan and Comstocke In this thesis, the term Zechan field
includes the minernl depowits of the Comstock area.

The tin ores occurring within the Heemskirk Granite form
the adjacent Heemskirk mineral field.

Of the many previous reyorts concerned with the geclogy
of the Zeehan field, the most importent inelude early roports
by v“nller (1903, 1904) and Twelvetrees and ¥ard (1910), =znd
the recent reports by Pitt (1962) and Blis ett (1962).
Summpary deserictions have been provided in recent years by
Bdwards (1953) and Yeindrew (1965).

Following thn work—of Twélvatrees and ‘vard (op. cit.)
the Heemgkirk ond Zé@han fields bvec :me widely known for the
zonal relstionships proposed by these authors. In recent
years gome doubts have been expressed on the validity of thie
Zoning.

The need for detailed minernlogiczl work was recognized

by Twelvetrees and dard (p.45), and t is has agcin been




gtressed by Blissett (op.cit.,p.87). The earliest minerale
ozical work on the Zeehan cres was done by Petterd (1910),

who mentloned még of the minerals found in the area in his
dewcriﬁbon of the minerals of Tasmania, and thig was

followed by the work of Stillwell (1931, 1947, 1950),

Edwards (1951) and ¥illiams (1958), who provided minerssraphie
degeriptions of apecimens of ore from isolatad mines In the
distriet.

Since this study represents the first attem t at a
comprehensive sexnmination of the mineralosy of the ores of
the Zeehan field, the main objeetives have heen (a) to provide
a detailed desgeription of the minerslozy of the ores oceurring
in the many mines in the distriet, (b) %o compare the
detailed minerslogy with the zonal theory as _roejposed by
Twelvetiees ond ¥ard (1910), and (¢) o examine nny mineral-
ozical evidence for the gsne.is ol the ores.

A major difficulty encountered in this work has been Lhe
obtaining of adecuate s -mples of the ore from the various
mines. It is now nany years gince mosi of the mines were -
worked and the majority of the workings are flooded or are
otherwize inaccessible., TIn most cases the mincralosy has hed
to be based on somples from the surf ce dur g, supplemented
with gam;les from muzeum ecolleeticns. Comparisons have heen
mrde with all av - il=able re.crts compiied while the mines were
cperating, and in mogt esces it is believed thet the gamples

onhtained Tor thi: stuly were r-presentative.




A list of the minerals recorded in, or in associ-tion

with, the ores of the Zechan field is given below. This list

includes some minerals not observed by the present author,

but which have been recorded by previous investigators, in

particular Petterd (1910) and Williams (1958).

Native Elements.

Gold
¥ Silver
* Antimony

Sulphides and Arsenides.

Argentite
Chalcocite
Maucherite
Galena

Sphalerite

Chalcopyrite

Stanni te

* Voltzite
Pyrrhotite
Niccolite

* Hauchecornite

Covellite
¥ Violarite

Stibnite

Bismuthinite

* Kermesite

Au
Ag
Sb

Aggs

CuZS
Nijo-xhsg
Pbs

ZnS
CuFe52
CuzFeSnS4
Zn5840

Fe S

1-x
NiAs
(Ni,Co)7(S,Sb,Bi)8(?)

CusS




Sulphosalts.

Oxides.

talides.

Pyrite
Gersdorffite

—Ullmannite
Remmelsbergite
WMarcasite

Argenopyrite

Pyrargyrite

Prouabite

#* Pyrostilpnite

Tetraheldriie
Bournonite

Boulangerite

Yaggicot

* Pyrolusite

Coasiterite

#* Carvantite

* Stibiconite

Goethite

Magnetite

* Franklinite

* Cerargyrite

* Iimbolite

Bebg
HiAsS

—Hi503

N1A92

F952

FelaB

Ag3SbS3
3

3

(Gu,Fe)128b4S13

Lg.AgS

3
AgBSbS

PbGquSB

Pb53b4311

PhO
Bn02
Sb204(?)
Sb3960H(?)

HF902

Fe304 -
ZnFe204

. AgCl

Ag(C1l,Br)




Corbonates.

Sulphates.

Fluorite
% FMatloekite

* Atacenite

Caleite
Siderite
Cerugsite
Malachite
Azurite

* Hydromagnesfite

Barite
* Anglealte
* Melanterite

* Goglarite

Aragenstes and hogphates.

Antimonates.

Tungstates.

* Annabergite
Plumbogummi te
Tyromorphite
Mimetite

¥ Fvansite

* Bindheimite

Wolfremite

CaFg.
PRFCL
Cuz(QH)BCl

CalC0
FeCl
PYCO

3
3

3
Guz(GH)Q(CO3)

Cu, (OH) 5(C04),
gy (OH) 5(504)5.38,0

B3804
PbS0,
PeS0, +Tl,0
ZHSO4~7H2ﬂ
?b3AIB(P04)2(OH)5.HEO
Pb5(Fﬁ4,ABﬁ4)331
Phs(AsO4,FO4)301
AlB(PO4}(OH)6.6H20

Pb ob 06(0 OH )

(Mn,Te)i0,

1(..’.



11

5ilica Minerals.

Quartz 8102
* Hyalite SiOzonﬁgb
Silicateg.
Higingerite Pe,51,0g (DH)4.2H 0(?)

# Denotes mineral not observed by present suthor.

In addition ta.the above list, the minersls erocoite,
rhodornite, leadhillite, breithauptite, chléanthit@ and huage
colite were also recorded by Petterd (1910), and bornite by |
Taylor and Burger (19%1b). Petterd recorded the erocoite
and rhodonite z8 reporis requiring confirwmstion. The minerals
referred to as lemdhiilite, breithauptite an? ehloanthlte
ére now thought to have been incorrectly identified and are
- discussed further in subsequnent sections. Husseolite is not
a valid mineral nome since 1% refers to a mixture of 8phal-
erite and galena. There is also rosgon to doubt the identi-
filcation of bornite by.Taylar end Burger.

The miner»l referred to as "jamesonite" in alrost all
previous reports on the zéehan field has been identified ag
boulangerite. |

Reid (1922) recorded the presence of small =smounts of
zenthite, millerite and penitlandite in a narrow pyroxenlite
dvke between the Swanses Mine and the Silver Duke prospect,
but this report could not be confirmed because of lack of

samnples.
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UISTORY OF DUV ULODLE

In 1876 a party led by Charles Sprent, a government
smrveyor,“left Waratah to investigntie the mineral and agrie-
cultural potentiasl of the west coast reglon of Tasmania.

This party found traces of tin near Mount Heemskirlk, and 1%
wng this dlscovery which led to the develc:ment of the
Heemgkirk tinfield.

Following o recommendation by Sprent, syndicsates began
sluicing alluvial tin in the vicinity of Mount Heemakiri.
Furthmr‘ﬁiscdvariea were made, and in 1979 vein de;ouits of
tin were found. A boom period followed,o 4 lasted until 1884,
During this period of poenlation a great depl of the money
invested wrs w-oted on the installation of expensive plants
without a2desunte expioration. Exagger-tod e¢lrims were made
of the richness of the deposits, 2nd in gome ¢vges ineXper—
denced prospectors confused black bourmaline with cassiterite.

After the collapse of the field in 1884, mining oper-
atlons became intermittents; the niost succes:ful mines in the
Tield being Federation Mine and tayne's Hine,

The Zeehan field was discovered in 1882 by Frank Long,
who had been a member of Sprent's porty in 1876. Tilley(1991)
hag recorded that Lons found samples of nrgentiferous galena
and tr-ees of go0ld in a sma'l ereek noar the rrescnt site

of the Zeehan Pogt Uffice. Some lenses wore t ken w but

lapeed after 12 months through lack of financial sup;.ort.
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According to Pullen (1963) the c-uses of +this disinterest
were the inaccessibility of the field, the disappointing
decline of the nenrby lHeemskirk fﬁelﬁ} and the low yriece of
lead (£6-£7 per ton in 1283). H

In 1887 a party consisting of George Bell, W. T. Bell
and Joseph Willg discovered rich ore on the north-west side
of “ueen Hill. These further discoveries came at o time
when there wss great excilltement over the rich discoveries
at Broken Hill, N8W., and interest in the Zeechan Ffield in~
erease’ ropidly. Pullen (op.cit.) has recorded thot over

cegeed out and regisbered within weeks of

£

200 claims were
the Yiscovery by Bell's party.

The field entered a boom period between 1889 and 1591
when the prices of silver and le d were relatively high
(432a. to 484. per oz. for silver, and £13 - £15% per ton
fof lead). The population grew from about 130 in 1889 o
nearly 11,000 in 1593 (Pullen, op. cit.). However, transport
of mnterinls and ore to and fror the field wag difficult
and costs were high. Until the Zechnn - Strohan railway was
opened in 1892 access to the field was by means of ths in-
adeuate port of Trial Harbour and the diffiecult Trial
Harbour - Zeechan track.

The boom period resulted in the development of a great
nurther of gmall mines without sufficlent resgard to planning,
and the suhsequént failure of many of the ~mrll mines dis-

cournezed investiment in the larger mines. Montgomery (1593)



recorded that in the Zeehan and Dund.s sreus over %C,OOG
acreg of land h:d been token up fof mining purscses ~ad thot
money avoilatle for exploration wns thinly spread,

The Zeehan fileld received a heavy bwlow in 1797 when the
V-n Diemens Lond Bank, which conducted most of the financial
businesas of ths Zeeh:n mines, closed its doors. HMeony of the
gmall mines closed permanently ﬂnﬁ almost 211 minea rere
severely restricted »y lock of c¢ipdital. The price of silver
fell in 1893, adding to the finecneisl AifTiculties of the
comranias. The por lation beg-n o deecline =g many minors
left to go to other west co-st mininz fieldes, or to the
Veal Austrmlién golifields,

Hopes were revived in 1798 when the Tosmanisn Smelting
Compnny (London) Ltd. opened a smelting p ant about 2 miles

from Zeehan, on the Zeehon - Str-han reilw:y. The oubtput of

b

i

ore from the Zeehan Tield was not sufficient to keen has
smelters fully occupied ~nd the smelters algo treated ore
frow the Hercules Wine at Williamgford, nenr Mount Rend.

L strike at the Hercules Mine from 1905 to 1907 cut off this
gu, 1y and the smelfers clozed in 1307, The plant re~opened
again in 1911 but the Zesh:n Tield was belnz rapidly deopleted
in ghallow ore an? the crmelters agein close’ in 1914 The
field then bec me viriually abandoned and the population de-
clined rapidly. The mogt recent census (1961) rceorded n

population of T80 fTor the btownship of Zeehan.

* Pigure supplied by Buresu of Census and Statigtics.



Most of the workings were shalluw and were abandoned
when the rich ghootg of golenna gave way to lower grade ore
at depthe Very few workings exeeedsd 300 feet in depth.

Further exploratory work has been carried out from time
te time and some of Lthe mines have been opersied intermitt-
entlys The ¥ontaena 3. L. Hine, formerly the Msy Queen worke
ings, were re-~opened in 1239 but closed agsin in 1941.
Cperastions commenced again on a small secale in 1950 but ceased
in 1958.

Following explorstion work by Horth Broken Hill ILid.
and Broken Hill Souﬁh‘L%ﬂ., the Oceana Kine was re-opened in
1950 by Zeehan Hines Pty. Ltd. C(Ore was produced from 1954
0 1960, when the mine vlogsed sgain.

Tre only aa%ive mining in the Zeehan field at present
consists of smallscale operations by Mr./ﬂ. Dunitley at the
Stoermedown Nine.

The field is covered by exploration snd prospecting
liceunces held by Placer Prospecting Pty. Ltd., ¥r. C. Loftus
Hills, Comstaff ?my?: and Pieckandg Mather and Co. Inter-

national.
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SUMIARY OF THE GBCLOGY.

Field mapping hos not been undertaken os a port of thig
project, and the following summary of the @eolsgy of the
Zeehan Tield doer not contain original observatione by this
anthor. The gummury is bssed larecly on the regional mapuing

by Blissett (1962) an’ the more detaile” mapping by Fit5(1962).

.__1

Figore 1 is the Department of #ines', 1 mile to the inch
zeologmical mep of the Zeehon Quadran~le (Pliscett, 1962), and
Figure 2 is a more detoiled geologicnl map of the Zoehan srea,
adapted from Blissett. The geology of the ars: ism alge 1l-
lustrated by the eross-section in Fisure H.

For a comprohensive account of the geolosxy of Tasm nia
in relation to miner lizsztion, the reader iu rocferred %o
Solcmon (196%5).

The olde 4 roctg in the Zeehon Tield are those known as

[

the Oonsh jusrtzibte and 81 te. This Torm-ition, of unbnown

thickness, 18 zenerally regarded ng Upner Proterczoic in nge

but may range u; inho the Lower Cambrizn. The Jonah Tuartzite

and B3late conslety of white and pole grey uartsiles which

J

alternate with d-rk srey and bl ¢l shalezs ~nd zlates.

.

Spilitie Lava and tuffs in asociatlion with shalen, sand-
stones and dolomites are expcsed in a loenlised ~res Lo the
nerth and west of Zeehan., These rocks cuberepr alons a curved
belt extending from a point near the Sylvester mine to a point

about cne mile woprtl=norsth—enst of the Montona 5. L. Mine,
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but are most cémmon in the vicinity of the Zeehan - Hontana,
Oonah and Zeehan Jueen mines. Hills en? Carey (1949) named
the voleanics the lMont'na ¥ela hyre Volesniecs, and the ged-
irments tho Nubeena Qﬁmrtzites and Sletes, but Blisaett (1962)
and Spry (1964) h&ve.included thege within the Oonah ‘uari-
zite and Slate. Pitt (1962) placed the volesnics and assoe~
iated sediments above the Oonsh martzlite z2nd Slote, and

proposed ‘the term Montana Volennice for both the voleanica nnd
the sediments. The age ¢f these rocks is gerernlly regzryded
a8 Lower Cambrian or U.per Proteroscic.
Overlying the Oonah “uartzite and Slate and the Monlana
Voleanies are/Cwmbrﬁ&n sediments with minor associnted
volennics, which 0uﬁarwp in Augtral Villey, Arzent Plaot and

to the wast of Mongonese Hill. Teelvetress an? Ward {(1910)

~referred to these ss "ler-toyhyrie Tuffs and Breccics", a
torm which hne often bzen abbrevi ted to "ler tophyrie Tuff",
There is some diverganes of opinlion on the correlation
of this formation. Ditt (1962) conaidered tha. the
"Leratophyrie Tuff" overlies the tonbtzna Volesnies unconform-—
ably and ean be corrvel-te? with the lower pars of the Dundans
Grou; " in the type nrea at Dundas (see Elliaton, 1954, and
amended suacession in Banks,‘1962a). Pitt reporied that the
agsmbl ge conwiabe of sendstone, greywwche, laminate” ~nd
bardad shule; an” slates, and minor basie lave =nd ‘uffaceocus
maﬁgri“l. Pitt considered Lhe age Lo be Middle Comhrisn and,
becouse of the low conbent of bufficeous metinrial, proposed

that the term "der tophyrie Tuff" be rep ace’ by the Lewn
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"Dundas Group errelmte“.

Blissett and Gulline (1961) and Blissett (1962) have
correlate? o rt of the "deratorhyrie Tuff" with the Crimson
Creek Formation (Crimson Creel Argillite of Taylor,1954b) of
the Fieman River - Huskisaon River arem. These suthors core
related the remainder of the "Keratophyric Tuff*(viz, the
slétes in Summit Cutting on Comstock tram, west of Manganese
Hi11) with the Dundas Group. Blissett (1962) conaidered that
the Crimson Creek Formntion, of Lower to Widdle Cambrian age,

conformably overlies the Oonsh un tzite and HSlinte and passes

The Cambrisn beds are sueeecd . con“ormbly or discon-
formably by the Ordovician Junee Group, consisting of the
fount “echan Conglomerate, Cnroline Creek I ndotons, nd
Gorion Limestone. The fount Zeeh:n Conglomernte, which is
esuivolsnt to tho Owen Conglomerate of tho West Conmst Range,
varies in thieckness nnd litholosy over short Aigtances. The
meximun thickness 1s 1,500 feet (at ¥runt Zeehan), an? the
b ds consist mainly of coarse conglemerata with pehbles,
cobblen ond ﬁﬂulﬂers of ausrtmite in 2 reddish mateix of
auaritz grit.

The Cnroline Cwegk Sopdstone re ches » maximur thickness
of 1,200'feet in the Zeeban aren, 2nd consigts of rale grey
srit, cuartzite an? gondatnone. Thig form -t on g equivolent
o the Moina Saﬁﬂwtmne (nee Banks, 1962h) snd the latter name
was used by Blissett (1962).

The Gordon Limesivne is exposed only veensionally in the



seshan aren, . as it hog been lar-ely decomposed inho grey and
blaek clay Torming scampy flata. Vhere this Tormaiion does
el &
N . e, o
ouberon, it eonclsts of grey to bloek 13m§uﬁne, somaehires

arenncedus.. Blizsast (1962) estimabhe? the Shiciness of

Gordeon Limestone in the Zoehan area as 900 to 1,000 feet, but
Pitt (1962) estimated it to be asproximately 1,680 feet.
Following thoe Junee Grour sediments, yrobshly with 2is=
conformlity, are the sediments of the Fldon Group of Silurian
and Lower Devonion aze. Tha ¥ldon Groupn was dofipmed by $111
an? Baska (1950) and loter modifiled by Brabs (1962¢) and
Blipasett (1362). The ﬁmmﬁﬂeﬂ guceceaegsion ﬂﬂﬂ‘t“ic?nemﬁes

L

are given bolowe The thickneasnecs refer to the

%,

Ly, e aren ab
Bden 31iding (about 10 miles south of Zechnn), with the
oxe: ption of the Zustral Creek Siltetone, Tor whieh the tyne
arveo is nenr the Juneticn of the Little Henty River and
Austral Creek. Thicknesses estimnte’ by Pitt (1962) in the
Zechan aren are shoen in parenthesss.
Bell Shale wer 19470 TH.(1,%00 F4.)
Lower : (860 1%, )
Pevonian Florence martzite 1,6/0 £, (990 £4
Austral Creek Siltst ne 200 Tt. (360 £4.)
<eal ‘uartzsite 200 5. (130 Tt,.)
ilurian ]
Amber Slate 8O0 £45. (620 T%.)
Crotty uartzite 1,600 £5. (950 f5.)
Thae Crotty uartzite contoins the coarsest sediments of

the Eldon Growu;, an’ eonsists of prsle ruarizite and gardstone

with pebbly bands, asd bands of shale or slate.

5y
£
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The Amber Slate consists of greenishegrey shole or
glate, ailtstlone, and hands of Tine quartzite.

The Zeel wartsite iz =2 white guartzite, usually fine-
graiheﬁ but with some coarse bands.

| The Austral Creek Siltetone wes defined by Blinsett(1962)
10 inelude the beds between ﬁhe Keel Luasrtzite and the
Hlorence Guartzite. The Tormation conmigts of greenishe-grey
and bluleh-grey laminoted silty shole, siltstone snd ine
quartsite. Pitt (19562) used the term *Hill Shale® to
desceribe this formation.

The Florence wuartzite ie s highly fossgilifercus forme
a:ion conaisting lawrpely of cmleareocus sandstons and gregnw
ish-grey siltstone. |

The Bell Shale consists of 3iltﬁtbne; shale, =nd inders
beided quartsite. Pitt (1962) proposed that the baage of the
Bell Shzle be redefined to include the Silver Xing Formation
between the Florence Juartzite and the Dell Shale. Pitt
described the Silver ¥ing Formation as approximately 800 feet
in thickness and conzisgting of Yinterbedded olive grey to
medium grey cuartzose arenlites snd dark grey lutites...".
Thege yocks ow:eron in the vicinity of the Silver Wing ¥ine.
The Bell Shale, as redefined, would have & thickness of
approxinately 1,500 feet in the Zeehan area, according to
Pitte

Sedimentation cenued witﬁ the Tavberabteran Oregeny
during the Lower to ¥iddle Devonian.

The Permpian System is represented by the Zeehan Tillite,

whieh occours in the vieinity of Wontans S. L. Nine. The
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white granite are both transaressed by compositionnlly
similor dykes of aplite and pegmn.ite.

Rb=-3r age determinations by Prooks and Compston ( in
press ) have shown the grenite to be of Upper Devonian Age
(Brooks, pers. comm.).

The Heemskirk mineral field consisted of workincs on
alluvial and vein casalterite deposits, almost entirely withe
in the marzins of the granite. Detailed “escriptions of the
various mincs were given by Waller (19C2a) -nd Uaterhouse
(1915, 1916).

The granite is bordered mrinly by Donah Juartzitc and
Slote but also partly, in tho south, by (?)Cambrinn volesnics.
The contact métnm@r;hic aureole in the vieinity of Trial
Harbour hns been described by Green (1964). Contact m-ta-
morphism of the Oonah ‘martzite snd 3lste is not extensive,
the only characleristic aesemblage being an andalusite~

earing pelitic hornfels. However, contzet mebamor hism of
the (?)Cambrian volcanics has given rige o o greater variety
of agsemblages, including (1) limn and ferromagnesinn rich

(hy perstiene(?) - labrodorite; diopside -~ metinolitie horn-
blonde ~ labr-dorite) (2) magnesisn rich (cordierite -
hypersthenes cordieritewanﬁhcphylliﬁ@) (3) ultrabasic (olivine
or pleocnagte).

Accor?ing Lo Blissett (1962), thare are no major an-ular
uneosmlormities from the Upper Proterozole to Lower bevonlan,

and the major structures in the Zechan resion were produnad

by Tabberabberan movements and by pogst-lermian epeirogzenic
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hloel fauliling.

Blisgsett {op. eit.) demonstrated the presence of post-
Permian frulting in the Zeehan region, but stated that pre—
cige dating of the movements 1s not possible. In a study of
available reportes and mine plans, Blissett found evidence for
rogt-mivieralization faulting, which he considered to be
posaibly Tertiary. Accordins to Blissett, this foulting wes
perticularly intense in the norbh-ﬁaétarn prrt of the fTield
and caused dislocations of several ore-bodies. The No. 8 Lode
of the Zeehan-Yestern Mine, for example, wos dislocated by
a fault, for whieh waller (1904) estimste? an esstern upthrow
of 20C feet. Blissett considered that the (?) Tertianry fault-
ing in the Eeéhﬂn area wrs at lemst partly conbrolled by
Tabberabberan struetures;

Tve Zeeh:n ore-bodics are figssure veins which, according
to Blissett, formed 2long zones of faulting, shesring and
fracture resuliing from Trbhereobheran movements.

Twelvetrzea ~nd Word (1910) noted thot there was very
little sign of alrteration of the wall-rccks of “he ore~holics.

The feemavir: Granite hag been goner-lly sccepted as the
gource ¢f the ores of the Zeechan field, but this assumption

has been uestioned on several occnsicns in recent yesrs.
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PRODUCTT N FTIGURES.

o

The Zeehan Tield produced approximately 200,000 tons
of lead, 27,000,000 czs. of silver, and 2,700 tons of zinc,

Production figures Tor the individual mines sre listed
in Table 1. This %sble has been ccempiled from d~ta in
Blissebt (1962) and ineludes estimates made by Blissett
where the recorded ;roduction figures of mines were in-
complete., lMore detsiled production figures way be found in

Blisgett,.



TABLE 1.
Production figures for mines in Zeehan field.

20,

Grubb's

Rub: ena and

South Nuboena
Colonel North
(including Grubb's)
Spry %

Arﬁént ines

(nos. 24 5, 6)
¥ount Zeehan

Nike

fee Col nel North

375 49,000
14549 128,075
41,700 64456,674
4,248 561,110
1,540 166,850

2,143 225,830

‘Mine or proassect Lead Silver 4ine
(tons) (ozsa) (tons)
Comstoek and
3outh Comstock 1,625 165,000 2,100
3ilver Stream 165 8,200
Doric 0.44 30
Sylvester 274 26,560
Bosgs 70 64500
Susannite 20 3,5C0
Britannia See 3,ray Wine
Tolo T 203 30,031 1
Stonehenge 30 2,700
North Touemanian
and Tasmznian 720 41,299 8 Cad
Swonsea 15319 3%,630 570 40 tons.

7.8



TABLE 1{econtinued)

Mine or prospect (Lemd) ?ilve§ IZinc)

tong 0% . L bons
Florence 10,200 1,400,000
Iormadown Tin 5 tons
Zeshan ueen 16,532 14973,746 *a
Donah 11,724 2,050,135 0

Junetion (including

Hanrahan's Adit) 15 8,728
Zeehan-ipgtern 26,300 4,800,000
Zeehan-lontana 494580 T,068,122
liontana Sel. 24304 279,348
Tazrmnian Cro%n 113 15,738
Silver Kipg Coiﬁer
and South King 5,000 350,000 ' 4 toné
Zechan Dell 600 27,500
Sunrise 36 4,760
#axim 60 10,000
¥att and McAuliffe's>
North Austrasl 1,050 83,0N0 50
Ausbral
Montagu No.1. 1195 | 1,500
Central Balstrup 12 1,250
Oceana 14,902 614,981 12.8

* Production Tigures for Spray Mine prob-hly include

production from Britannia Nine, which produced an
egtimate? maximum of 400 tons of galena ore.
L2 3

Tin also produced but production figures not available.
% ) 2
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MINBRALOGY OF THE ORE3 OF THE ZVEHAN FIELD,

Wineragraphiec examinations have been made of ore gpecimens
from g many of bthe mines and prospeets as pogzsible, and
mineralogical descriptions for the various mines are
presented in this section. The mineralogy is treated in this
way because an irmportent overall congideration is the uestion
of a zonal arrans mont of the ores. It is considered that a
descrigstion of the minernlogy of the ore fros e~ch mine, or
grour of clogely related mines, will provide the most sotise

An additional renson Tor providing thene mineralogieal
deseriptions is thot, because of the difficulty in ohteining
representative samules, a detailed mineralogical record of the
“yen is congidered Lo be ncecessgary. As nentioned esrlier,
the majority of bthe g»m les used in this study have been ob-
tainéd from surface durps near the various workings and from
museun collections. These surface dumps are subjected to
severe we therin conditions and many dumps have ~lso b en a
re~dy source of sup,ly for mineral eolleetirz. In the note
too~-digstant future the dumps will not be capable of preoviding
su'table material for mineralogical purposes, and, in fact,
thig already is the case for some of the mines.

Should sny of the mines in the Zeehan Tield be re~opened,
it will be possible for more detailed nincralogical work o
be carcied out on individual ore-hodirs than hrp heen uossible
in this study.

The emphasis in thie section iz on the minernlogicnl
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eongtitution of the ore from variova mines snd prospects.

Corparigons are made with early revorts desling with the

Zechan field, in certicunlsr Yontromery (1820, 1893, 1805},

Trelvetrees (1901s), VWaller (1203,1904) and Twelvetrees and

(1910), in on stberpt to Judre whether or not the same

ples are re.resentctive. Brief notes on the geologicel seti-

of each mine @

ga included, ~and theme are based on

(1262). In Adiseussing wineral aszsame—

] mentlon the textural relationships
of Tohernrenation of the texturen is

110N .

g ecimeng examined.
are wiven in

asserblages are ligtad in

ligted in 2lvhasbatiesl

1
[
m
%
e
C&
i

The vres have bheen examined by polish

thin geetlions, ond referencse iz mrde to carticulsr

imenn by nze of the section nurter. Theae nurbers refer to

the T sian Maseow estalosue o? i lishe

the nrefix *O0Y indicates a nolished szention and "Tg* a thin

ﬁ

ggetion. A list of =211 polizhed and thin sections together

ecimen. mu

im provided in 4

apcefdix. Reforence ig
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made in this section to hand specimens from the collectlions
of the Tremanian useum, Hobart, the Tueen Viectoria Muaeun,
Loaunceston, and the University of Tassmenia. Tn ench cnge the

appropriote aceengion number is cuoted.
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Comatock and South Comstoeck Minep.

The workingg which constitule the Comsdoch -nd South
Comstock Mines aye locnted in thé western part of the Zeehan
fields ALl of the workings are found on either side of the
Trial Horbour rosd %é&ween the ghandoned tram lines known as
the Comstoek iram and the Tasmonisn bram.

Blissmett (1962) hns described she lodes ss Pigsured veins
or irregular lenses, ucourring in e variable succegsion of
digturbad ~nd contorted mica-achist, phyllite ~nd slate, with
quartal te and submgreywacke. The successicn is considered by
Pligsett to represent the upper partdt of the Oonah Tunrtzite
and Slate.

Reports by Twelvetrecs (19C1a), waller (1903), and
Twolvetrees and Ward (1910) all refer %c the composition of
oreg in lodes in the Comstoek and Jouth Comstockiiines as
eongisting of sphnlerite and galena with pyrite. Al ough
the rasio of s halerite 4o galenn varied through the lodes,
it aprears that gphalerite was the more abund ut overall.
According to Montgomery (18@3), the averrge assay of 298 touns
of grleona ore wos 50% lesd and 60 ozs. of silver per ton.
Twelvetrees (1901a) reported thot the avernge content of

“87 tens of ore taken from the Comstoek ¥Wine was 52% lead

and 63 ozs gilver per Lun. Twelvetrees also reporte’ thot

hond=-picked samples of golens from the South Comsioek Nine
assnyed B4% lead and 114 ozs. 6dwts. 16gvs. silver per ton.
Tour lodes have bheen reporte? in the workings of thene

mines. These are No.1 (¥ain) Lode, Wo. 2 Tode, Past
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(Alli&on‘s) Lode and VWest Lode. The minernlogy of all four
lodes was aimilar, at lenst as far os con be judged for the
majior constituents.

Petterd (1910) recorded the occurrence of goslarite,
hisingerite and hydromasnesite in the Comstock Piine; all are
arparently of secondary origin.

Samples of the ore from surface du-ps around the worke
ings connist ensentianlly of assemblages of ;yrite, sphalerite
snd gn}enm in a gangue of quortz snd siderite. Minor cong-
tituents observed in polished sections of the ore were
chalenpyrite, srsenopyrite, pyrrhotite, tetrshedrite, dboul-
ongerite and marcasite. Some hand apecimens show a poorly-
defined bmndiﬁg of the yyriﬁe; sphalerite and galena.

Pyrite 13 present in the ore as idiomoryhic erystals up
to O.5cm across, invariably showing signs of apparent rew
placement by galena and s hnlerite. TIneclusicns of pyrrhotite
and chnleopyrite are common within the pyrite erystals, ond
the textural relationships indicate inecipient replacement of
the pyrites. ﬁné snecimen (P. 1509) revealed minute ineclusions
of o gingue minersl within the yrits. These inclual ns
show a d-Tinite relationship to the cryatal outlines and the

maximum size of Lhe individual incliusions is 0.0005mm.

Small idiomox hic eryastols of argenopyrite are closely
aggociated with the pyrits, and also appear %o heve undergone

sartinl replacoment by galena. In some specimens (eg. D. 369
mareasite is present 29 o fine intersrowth within the pyrite.

Sphalerite is present in ore from the-Comstoe: aren ag
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nmassive dark moterinl and ag narrow bends asgocliated with
pyrite nnd galens.

Galone appears to have partially replaced sphalerite
where the two minerals are in contach. TIxgolution bodies of
pyrrhotite ~nd chnleopyrite are common within the sphalerite,
nnd often occur ng chalng of minute inclusions aligned along
erystallesraphic plones. The chning of pyrrhotite inclugions
conpist of elingate bladr-like bodies ranging from 0.001mm up
t0 0.C1mm in length (Plate 1, Ho. 1)s The chaing of chal-
COPyriﬁe imeluwionq consiot of similarly shaped bodies but
are olightly finer, the lengthe beinz from 0.0Ctmm up to
0.005mme Both the pyrrhotite and chalecopyrite also ocour
within the epﬁaleriﬁe rs randomly distributed bodies of irre-
guler outliney the size of thesme hodles 1s goner 1ly no
greante: than 0,03mms Composiie chaleopyrite-pyrrhotite in-
clusione were oecaaionﬂlly obzerved within the arhalerite.

One =pecimen of Comgtoek ore in the colleetion of the
Tesmonian Museum w 8 lobelled "huascolite{279/°.106). This
spocimen was originally in ths collection of W.F. “et*ﬂt nnd
huascolits wag deseribed by Petiord (1910) ns a2 sulyhide of
lend n? zinc. The material is actually sphalerite contain-
ing inclusicns of gnlena which vary in size from 0.01mm up to
0.15mm. Other inrluajona within the sphalerite im bthis goec-
imen are pyritey ivyrrhotite an? ch-leopyrite.

Galens iz often  regent in the banded ore as narrow
bonds of fine zrained material aspgociate? with thoe pyrite and

sphalerilte, but also occur:s no a minor constituent associated
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with the more abundant magsive aphalerite and yrite. Less
conmmonly the gml@na 1toeld is Tound as massive crystalline
moterinl (eg.X2926), with individual erystols up to O.5em.

A noticeable Teaiture of all gnlens eramined from the
Comstoek ares is thoe low conbtent of exsolution bodies of the
niner~ls observed in galena from other m'nes in the Zechun
fiald. Tetraohedrite and boulangerite occur only as occags-
1onal small inclusions (0.01mm) in the galena, and bournonite

wes not observed,

Assembloses of ore minernlsg.

Common: Pyrite -~ sphalerite
- Galena - pyrite
Galens - gphalerite
Chalcopyrite -~ aphalerite
Pyrrhotite - syhalerite
Galena - pyrite - sphalerite

Infrenuent: Arpenopyrite -« galena
Argenoryrite - galena « pyrite
Arsenopyrite - pyrite
Arsenopyrite « sphalerite

Boulangeriie -~ galena
Chaleopyrite - pyrite
Galena ~ tetrahedrite
Marcasite - pyrite
Pyritve - pyrrhotite

Rares Argencopyrite - galena - s halerite
Boulangerite - pyrrhotite - sphalerite
Boulangerite -~ sphaolerite
Chalcopyrite - pyrrhotite - sphalerite
Galena - pyrrhotite
Golena - pyrrhotite - sphalerite



Silver Stream Mine.

The workings of the Silver Stream Mine, nlso known ag
We Thomas' Seetion, are loeated between the Tenth Legion
magn@tite ﬁ&posit:i;@ the Comsitock Mine. The country rockg
were deserib-d by Blissett (1962) oo "intengely Jdisturbed

aad hishly wonthered schisty slate and gandstone of the Donah
martzite and Slate - « =%,

Early repowrts OF the Zeehan field give no clenr pleinre
of the composition of the ore hodles In the Silver iitream Yine.
It is 2. parent thab sphalerise, galena, yrite an? chalcory=-
rite were common minerasls, but 1t is di7Ticwlt te got =zny
indiention of relative sro.ortions.

Vontzomery (1593) in deseribing the mine workine: rofarred
to "Ho« 1 Lode” at 5 4 2th of 532 feet as consi ting of galenn
and sphalerite with some ehv:leo.yrite and errhatite. Vller
{(1903) reported thot the princisa! metallic minerals in this
lode wewe sphnlerite, galona and "yrite, and aleo dsseoribed
a "eopuer' lode w@ich wog anountareﬂ in an odit gonthewest of
thr moin workings. This lode was descoribed as ccn@iatinﬁ>of
"iranlin, stealbite and gossan, much gitained with coper carbon-
ate.” A bulk sample of this material, taken over a width of
3'6" gave a resturn of 9,.3% Cu and 1oz. 193wis. 1grs. of silver.
Twelvetrces and Yard (1910) referred to the Moln Lode as
congisting of uphalerite and galens iﬁ 2 elay moatrix with minor

eraleopyrite, prrite, magnetite and garnet. Barite wos report-

ed to oceur as "bunches in the lode-matter” (Twelvetrees and
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Ward, .49,

The specirens obitained for thies present examination were
veryfe;apars fro~ apecimens of poorly nineralized materinl
eollected from the dwrpo of the mnin working:, the only other
gamle available wns one speeimen in the eolleetion of the
duecn Vietoria .uauuﬂ lLaunceston, This epecimen (no. 05:33:
338) consisty e seanbinlly of sphi'erite, chaleo yrite and
pyrite, with mincr ﬂmoun&s of pyrrhotite, gnlenn, marcsaite
moenabito and hownlangerite in a gonsue of guardz ond eiderite.

The ap alerite in this gpecimen 18 extensively inbole
srown with ochaleopyrite, ant contoing abundrnt cxsolution
bolice of c¢haleopyrits and pyrrhotite. These bhodies occur in
perallel lines of smnll elonaabe inclugions olisned nlonc
crystallogre.hic plhones in the gphnlerite, and as minute
rovnded blebn an? small irregularly shaped areas ranging in
size up 4v O.15mm. (late 2, Nos. 1 and 2). The lines of ine-
clusions sare commonly between O.1mme. and G.4mm in length, with
the individual blnde-litte inclusions rarely exceedins C.705mm
in lengih. Where the exgolved bodies are not oriented in
lines, tho random oxientation and abundonce is ol ten sufficient
to produce a "mottlaed® tevture gimiler in saprecronce to those
deserib 4 by Tdw:rde (1954, pe 99). Composite chaleo;yrite—
pyrrhotite inclusions are Trenuently observed,

| The gspnlerdise from this loenlity io dark in hénd FTECw
imon 5, indienting a hish iron contnont,.

Algo present as inclusions within the sphalerite sre
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oscasional round or ovate bodies of magnetite (Plate 1,
Wo. 2). These inciugions have a maximum width of 0.0%5mm.
Ko ineclusions of other minaernis were ovugerved within the
magnetite, but pyrrhmﬁiﬁm occagionally oceurs in the sphale
erite on the magnetite~s hnlerite borders.

The larser ehnleopyrite areans contain inelnsions of
prrrhutite. These ineluaiong vary considershly in shape
and arc up o CJO0B0rn in gize, and chow no par.icenlar orien—

tation.

Prrise to cressn’oon orengshoving evit noce of extensive

n . sAde Tk N N B2 e g 5 e Bl K]
‘w;?ﬂc-me&t by gauhnterite and ehelcoryrite.  bovecsite is
sreaent as o Cine dntereorawth wisth the wyrite 1v nome paris.

Grlenn i nob ecovmon in thin specimen but cerurs ns

cecasionnl amall oo ches whiech hoave apiarcently roilaced pyriso

I

and arhaleriie.  The marimae o1dth of

hin the

Bouvlangeri e w e note” av vore Tine inclusions
o lonm.

T gamnles colisgted Tror the Jump concint larsely of

prrite, bub alne coniodn srall anounts of atheleribe, ohnl
cad oa trvoco of pyrrbotite. These ninere
olg ev hit girmdinr taxturel rolaticns®’ g to thooe described

\\ﬂ

Tor the ahove syeeimen.  dnorecsllbe, mognetlic ond boulong v

. ) g : P S UL BT » .2 . Kal PR S
1be were nol dotectad in poll: sections of “hess complog.
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Asgemblarez of ore minerala.

Common:

Infresuent:

Hares

Chalecopyrite - sphalerite
Pyrite - sphalerise
Pyrrhotite - srhplerite
Chalecopyrite « pyrrhotite - aphalerite
Chaleo.yrite ~ pyrrhotite

Chaleopyrite - pyrite ‘
Chalcopyrite = pyrite = gphnlerite
Gelena -~ pyrite .

Galena ~ pyrite - gphalerite
Golenn - spholerits

doagnetite - gphalerite

Boulangerite = gnlena

Chaleouyrite =~ gnlena - sphalerite
Gnlena - pyrrhotite

Golena = pyrrhotite - sphalerite
Harnetite - pyrrhceiite = apholerite
Marcasite = pyrite.
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Doric Prosnect

The workings of what is known as the Doric Prospect are
loeated in the north-western part of the Zeehqn field, a
little more %than one mile north of he Comatoekr workianes.
Blissett (1962) has described the host rocks as black slate
and pﬁle nuartzlte of the Jonah Juartzite ~nd Glate.

Specimong of ore from tho Dorie Prcwpéct consigt largely
Yinor amounts of chalecopyrite, pyrrhotite, marecagite and
totrohedrite were nlsoo observed in polished sections.

Pyrite 19 commonly present 2o maseive material with
gsphalerite an@fgmlena ocenring as patehes, uy»to severnl cente
imetres acrosa, and as norrow bands within the pyrite. The
maggive pyrite gonerslly appeara in poliched section as
agg egates of fine 1diomorphic erysinla ronging in size from
0.025 to CO7%m, with inter titial fine siderite. Chalco=-
pyrite is occamionally asgoeciated with the pyrite as inter-
atitial potches, and a little moreraite was diserved as fine
materinl intergrown with syrite.

The sphnlerite is aimllar to that degeribed Trom the
Silver Stream Mine and Comgiock Mine. Abundont exgolulion
hodieg of chrleopyrite and pyrrhotite are ngdin present in the
gphinlerlte, both as small blrde=like bhodies nligned nlong
eryotellographie planes and ac minute blebs randomly distribe-
uted. In som: gections (es.0324) those inclusions show a

pattern of Alatributior : aress where the sphaleriteo io



clouded by extremely Tine (less than 0.001mm) bodies of
chalecopyrite and pyrrhotite grade into aress where the in-
clugions are the blade~lie type and are oriented in parallel
lines.

The sphalerite again appears dork in hond specimens of
the ore. Pyrite has opnsrently baen partiaslly replaced by
the sphalerite,

Galena occurs ags patches within the masgsive pyrite, znd
where 1% 1s in contact with pyrite and s haleriie 1t anpears
to have extensively replaced these minerals. Rare ineclusions
of tetrahedrite up to 0.01mm were oheerveﬂ within the gsalena.

Agsembloses of ore minernls.

Common Pyrite = gphalerite
Gnlena -~ pyrite
Golena - sphalerite
Chalcopyrite -~ srhnlerite
Pyrrhotite - gpholerite
nlena = pyrits = aphalerite

Infrequent: Chaleopyrite = pyrrhotite
Galena = pyrrhotite = sphalerite
flarengite =~ pyrite

Hare! Chaleonvrite -~ pyrite
Gelena - pyrrhotite
Gnlena - tetrahedrite



o ingm by BES
Svlvester Winee.

The main workinqe of the Sylvest r kine are locate’ on
alt er side o ‘ho Trinl ﬁarhaﬁr road, arprovimately ¥ mile
north-gost from the Comstoek Mine. The ecountry rocks in the
vieinity of these workings are glate, chale, sunrtzite, nnd
ﬁreywécke of the Oonah Jusrtzmite =nd Slate (Blisoett, 1962).

Other workinss in the area include those of the
"nyromorihite lode® (inller, 1904) which is loentce? approm-
imately 1 mile east-morﬁhmeast from the main Sylvester work-
insse fAcecording to nller this lede conaiste? of gogunn with
o large ouantity of prromeorvhite. Honteomery (1°283) repurted
cerargyrite aésenjﬁ?eﬁ with the pyromorihite, oand nlgo deg-
erived a vein of geleopa 18 inches in width. Accordines Lo
onteomery, 38 tome of ore, nsg ying 404 to 507 lead ~nd 76
ozs of silver per on, were %rken out. Tetterd (7910) also
recorde? embolite, cerussiie an'! matlockite in the Sylvesier
¥ine workincg. Althoug” Tetserd A1d not gtate in whieh
workin~s thegse ming nlg were Tound, it 1s almos  certain that
e woa referring to the pyromorohite lodo.

Unller {(1904) deceribod thelode in the main woraiﬁﬁs,
~near the Trinl Harbour road, as 2 "large prritic 1odeeseoes
carrying a good dcol of gelens and zine blende." Apars from
one specimen of 2olins from the collection of the Tasmanian
Yuscum (X.2936) the only ob’er speeimens nvailahle for this

ex minntion were s-inples of meierinl collecied from tho dunpe

by the mailn workincs., These s.-cimens consit larssly of yrite
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with gmaller amounts of gphalerite and galena, and agree

sssentially with Waller's description of the ore. HNinor.
anounts of araeﬂppyfite, chaleopyrite and pyrrhotilte in a
gquorts gangue were ebserved in polished seetions of the
specinense. |

The pyrite and arsenopyrite are closely nusoclated and
HeouTr ag idiomurphie erystale ranging in size from 0.02%mm
up to O.8mm. Although a minor constituent, arsemopyrite
ig more common in these specimens than in ores from most
other mines in the Zeshan area.

Small erystals of pyrite, up to 0.075mm, were observed
within larger arsenopyrite erystals, and the reverse relate
ionghip was slso occagionally observed. Both pyrite and
argsenopyrite have apparenily undergone replacsment by gphale
erite and golena, and core-replacement %texitures were oOb-
served. In these textures the cores of the pyrite and arsen-
opyrite crystals are occcupied by sphalerite and golena.

Small inclusions of pyrrhotite (0.02mm) in the pyrite and
arsenopyrite also appear to be core replacement textures.

The sphelerite in these speclmens is dark in hand spec-
imen. Although pyrrhotite and chalcopyrite exgolution bodies
within the sphalerite sre again common, they are less abundant
than in gphalerite from the Comstock ares. The pyrrhotite
bodies, which range from 0.005%mm up to 0.02%mm, are generslly
larger than the chalcopyrite bodies, which are rarely larger

than 0.01mme The finer pyrrhotite and cholecopyrite bodies show



alignment along ervaetallogre hic planea.

Galena im not abundent in the gpeecimens from the dumps,
and oceurs only os irresgular patches up to severai millimetres
across. The galens has a_ parently replnce’ szih lerite as well
as the pyrite ond arseaspyrite. Tetrahe’rite, boulzagerite,
and bournonite were noit chserved in these s, eclinmens.

Specimen X.2936, frem the Toosmonian luseum collection,
conginta of messive coarse-grained galena with minor sphalerie
and pyrite. The gnlenn differs fron thet obascrved in the
dump matordsl in that tetrahedrite and beulﬁn@nriﬂe were Obw
served ac oerncionnl “ine exsolution bodies within the solena..
The tetrahedrilte bodles are round nnd ovate and have o max-
imunm sim of O.@?Smm. The boulangerite bodina are genernlly
needle-shaped with o maximum Length of 0.03mm; and also
occagionally ovate with o maximbim lengh of O.015mm.

Sphalerite in this gspecimen is easentinlly similar to
.thaﬁ ﬁeﬁcrihmd-fram the dump material, with the exception that
the exsolution todies of chalcopyriite an? pyrrhotite are more
sbhundant. In this resnect this s h lerite closcly resembles

that From the Comglocelk Mine.



44

&

Anmemblosens of ore minernls.

Commons Pyrite = sphalerite
Golopa « pyrile
Pyrrhotite - sphnlerite
Chalcopyrite ~ gphalerite
Golena - sphaleriie
Galenn - pyrite -~ sgpholerite

Infre vents Argsenopyrite

- galenn
Arsenopyrite -~ galena - sphalerite
Arsenopyrite - pyrite
Arsennpyrite = pyrite ~ gphalerile
Araenopyrite - pyrrhotlite
Argseno yrite ~ sphalerite
Boulangerite - galena

Chalcopyrite « pyrrhotite - sphalerite
Golen: = betrahedrite
Pydie - pyrrhotite

Raret Chalcopyrite = nyrite
: Golena - pyrrhoitite
Galena -~ pyrrhotite - sphalerice
Galena - sphalerite~ Gelrshedrite



Bogs Mine.

The Bosg Mine workings are located slighﬁly less than
% mile engt of the Comstock Mine. The workings oc-ur in
maartzite, slate, and phyllite of the Jonah Juartzise and
Slnte, (Blismett, 1962).

Reports by Twolvetrees (P01a) znd wWaller (1903) refer
to three lodes in these workings. Waller (1903) deseribed
the "Moin Lode™ aa ronagisting largely of .yrite with "in
places a good deal of blende and gelena®. The “West Lode"
wag deseriboed by Waller ag a large outnaép of gossan, and
there iz no reccrd of workinsg other thon a shallow ndit.
Twelvetrees (1301&) degeribed the "“Hast Lode" as cﬂntaining
sphalerite ané/pyriha with some galena. According to Twelve-
trees, this galens wos repoted to contain up to 105 oms. per
ton of silver.

S, .eecimons collected from the dumps of the Boss Hine con=-
aist essentially of yyrite in a gongue of qusriz, but contaln
winor usphalerite and golens.

The pyrite ocours as magaes of idiomorphlie erystals ran-
zing in size Trom CG.02mm. up to 0.5nm and surrounded by qunrize
The orystals of pyrite oceasionslly show a well defined zon-—
ing (Plate 2, Bo. 1), which ip reveale? by lines of minute

nelusions (P.327). Sphalerite appesrs to have portially ree

buta

placed the pyrite, and both minerals have apparently undere
gone replacement by galerna. Sope pyrite eryatnls exhibit coree

replacenent textures, sugsesting that aphalerite has replaced

s Loty % &
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the central regicns of the nyrite erystals,
The spholerite 1lg dork in hand specimens. Exsolution

a

bodiey are rare in th: sthalerise in these specimens, the
only sueh bodies oBgorved beins “ine hlade-lire ineclusions of
chalecopyrite between 0001 and C.002mm in length, and sime
1larly anape? bodies of pyrrhotite up to 0.00%m in leuwgth.
Gatena is nobt common in these s.ecimens and conbaing no
aagoeiated teirahedrite, boulsncerite or houranonize. The
glena 0CCRrs a8 patehes up o a few contimetrew across, these
paiehes ﬁOﬂtainimg whet apcenr $0 be remannts of extensively

raslnec’ ﬂtlﬂl““?.v and pyrite.

Aggemblages of ore mincrala.

Commons Pyrite - srhaleri e

Infrecuent: Gale: pyrite
1

8, e
.~
“y

Hore?!

s
Tee

BER



Sussnnite (Britannia Extended) Hine

The Susannite Wine, also known ag the Britannia Ex-
tended Mine, is loeated approximately i mile east of the
Bogs #ine. Country rocks are similar to thaﬁa at thse Hoss
Hine.

W¥aller (1903) and Twelvetrees and %ard (1910) referred
to two ore hodies in the mine workings. Waller {1903)
decceribed the western lode as eoﬂsia%ing of gossan aﬁd
pyrite with small seams of galena sssocinted with cerussite
and anglesite. According Lo %dller, the gelena oecurred in
two formes, one a "dense fine—gﬁaﬁned galena" carryiag about
50oza. of silver per ton, the other a ®"pure cubical ore®
containing over 100 ozs. per ton of silver.

;

Twelvatrees and Vard (1910) deseribed the ezstern lode
as a pyritic lode coniaining anglesite, compylite (a
variety of mimetite) and cerussite. According to Twelvew
trees (1901a), this ore was reputed to assay up t0 116 0%s.
of silver per ton.

The only material now to be found around the workings
of this mine consists of dscowpoged pyrite and earthy iron

oxide.
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”“zuannwa Mine

The Britannis WMine workinss are lscateﬁ o, .roximately
4 miie eaat of the ! Vu”ﬂﬂle Mine and % mile west of the
Junetion of the Grubb's tram with the Comstoeil tram. The
country rocks are part of the Oonoh uartziie ond Slote and
have boen doseribod by Blissett (196?) ag "foulted and
sheared Prot rozcic micoccoous quartziie, siltotone and glnte
or phyllite which iz faulted agalnst Cambrian greywacke and
ah~le a short distance gouth of the Comgtock tram."

%aller (1974) repurted o large pyritie lode in the nrea
o camtaininﬁvﬁigmwminmt@ﬂ znlena. BRlisscett (1952) referred
to tho lodes é@ "irregular velns 2nd maoses of pyrite and
apnlerite wi-h impersistent bands or disseminotions of golena®.

Twelvetrens (1901b) reporte’ the presence of o suspected
new minernl, ;ebterdite, ot the Dritannia ine, but Andeoraon
(1308) later showe? thiz to be a variety of mimetite.

Petterd (1910) recoried the oceurrence of campylite, anether
variety of mime ite, at “he Brltrnanla ¥inc.

Srecirmang ¢o” lecte’ from around the werbinge conoialb
asanentiaily of pyrite an’ a h-lerite with mince galenn 1o a
cangue of ~uarts. Small amounts of arsencpyrlle, chnlcopyrite,
yrrhehlte, telrahedrite and boulangerite were nlso obtnerved
in polighed ectiocna of tha ore.

Pyrite is rrementi ns magrive materinl conclstias of

idlomorphic crystals, rangine in gize from 0.C1mm up to O.5mmy

gurrounde? by quartz. Arsenopyrite also occurs ag idiomorphie
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cryst le which are ofiten conposite with pyrite. This pyrite -
arasencpyrite agsocistion resembles that observed in s ecinens
of ore from the Sylvestor Mine. DBoth minerals appesr 5o have
under cne partinl replacement ﬁy gphalerite and galena.
Sphalerite is agin dark in hand specimen. Exsoluﬁiﬂn

bodies of Tyrrhotite and choleopyrite are present but vary in

atundance between gpecimeng.

In some samples of ore (eg. P.329) the sphalerite contalns
only smell amounts ol bthese exsolution bodles, whereas in
others (eg. P.332) the evsolution bodice nre abundant. The
pyrrhotite hodies are typiecnlly lerger thon ‘hose of chale
co, yriva. 'nyrhoﬁite ranseg uy o 0.02my but the chaleopyrits
is generslly 1e9$ dhan 0.01mm. The majority of ‘hese bhodi .y
laeck orientetion but in P.332.aome of the chalcopyrits bolles
are aligned plong cryot llographie planes in the spholeriie.

Galena forms areas up to sever 1l cenbtimetiras neross nn?
contalns exsolution bodies of telrshedrite an? bounlangerito.
These are ~uite common in the galena in these spocimens Trom
the Britannis Mine. Tetrahedrite is pregsen’ as round and
ovade 'odlies up to 0.02%mm, while boulangerite hodies show
a variation in shape from ovate to needle-like. The ovate
hodies of boulangorite hnve a maximum size of G.05mm, and the
necdle-1ie bolies hove ~ maximum lensth of 0.15mrm. The
hwoulongerite bodles show a gporadie distribution throush
the galena, 2nd in gome areas in the gorlena the minute necldle-~

likte bodies (less sthan 0.005me in length) are ebundany and
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gome ghow o parallel oricniotlion.

i

e salenn in these socelmens exhibits 2 wenl anomalous

anisotropism, ant aspesrs to have partially replace? gobhole

erite ng well as pyrite and arsencouyrite.

Agsemblares of ore

minornld.

Commonse

Infre uent:

Rores

Pyrite =« sphalerite

Galena - pyrite

Galenn - gphnlerite

Grlena -~ nyrite - gpholerite
Cholecopyrite - sphalerite
Pyrrhotite - sphaleriie
Argenciyrite - pyrite

4

Bouvlongerite - gaiconn

traenc yrite - gnlena
Arsenopyrite - galenn - pyrite
Arseno, yrite « sphaleriie
Gnlena - tebrahedrite

galenn - aphalorite
pyrite « aphalerite
Beoulangerite lena - tebrnhedrite
Chalecopyrite - golone - gphalerite
shaleopyrite - pyrrhotite - spholerite
Galenn = pyrrhotite = g halerite
Galens - grhnlerite -~ tetrahedrite
sphsierite = tetrahedrite

Aroeno. yrite
Arsenopyrite

I A |

¥
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T' L.‘ E. ‘I‘J‘iine'

-

The workings known as the T. L. E. (Tagmanian Land
Bgploration Co.) ¥ine are siltuated near the Tasmanian tram,
asproximately ¢ mile east of the junetion with the Trial
Harbour road. Blissett (1962) has deseribed the country
rocks ang "grey.wacke-conglomerate, grit, greywacke and ghale
conaidered to b part of the Cambrian Crimson Creek Formation®.

'?hfee lodes were encountered in the workings of the

T. L. E. ¥ine. These are kuown as Ho. 1 (Main) Lede, No. 2
(¥urhes®) Lode, and Ho. 3 (Thurston's) Lode. According to
Twelvetrees and Yard (1910) the lodes contained high grade
sphalerite-galena ore which was regarded as the best ore in
the Comstock éiﬁtriet. Twelvetrees and VWard gquoted galena
assays of T5.4 to T6.5% lesd and 105 to 111.8 ozs. silver
per Lon.

Samples of ore collected froy surface dumps around the
workings congist largely of sphalerite and grlena with some
pyrite in a quartz gangue. Zyrrhotite, chalecopyrite and mar-
caslte were obuerved in polishe? seechions. The gphalerite
seeurs as ccarse atcheg,many of which are slmoat free of any .
inclusions of grlena or pyrite gre-ter than tom.The colour of
the aphalerite is distinetly lighter than that from the Come
gbel Wine but darker than the sphalerite from the Swansea Mine.

| Inclusions of galena, pyrite, pyrrhotite and chalcopy-
rité within the sphalerite are common bhut zenmerally fine.

The galens inclusions appear Lo represent nn early stage of



replacoment of th~ sphalerite, and the pyrite ocecurs maiﬁly
ag erysials which have probsbly been partiaslly replaced by
gphalerite. Pyrite alsoc occurs in somé specimens of gohole
erite (P. 243,‘348) ags narrow veinlets of very fine crystol-
line pyrite (Plate 3, No. 2). These veinleis are generslly
hetween 0.0&# and 0.0C05mm. in width and rarely persist Tor
more than 0,5mn. in totnl len~th.

Pyrrhotite and chalcopyrite are present as fine exsolutior
bodles within the sphalerite but vary conpiderably in
abundance b@th@n gpecimnens and within a aingle polished
gsection. Pyrrhotite is the more abundant of the twalmin@rals
nnd oceurs as bodles which are generally gli~hiy larger than
the chaleopyrite. The pyrrhotite helies nre mogtly ovatbe
or blade-like in shape with lengths bet-een 0.005 and G.01mm.,
while the chaleopyrite bodies are fine ovate blebs rarely
greater than 0.005mm. in length. Both minerals are ocCrs—
ionally aligned alons crystallograpvic planes in the aphale
srite. In one syecimah (P.347) the gph-lerite show: evidence
of fracturing, and ch leopyrite h's been deposited in the
frectures as rodies méasuring 0.01mms x 0.05pm,

The coarse arens of galens are ostly ccmyar&ﬁiv&ly free
from inelusions 6f other minernls, althouzh P.3%0 congists of
galens with abundant "remnant" inclugions of pyrite 2nt spal-
eriie and cecensional s rrhotite. These mineréls appear %o
have been extensiv:ly re;laced by the pgalens in thié gpecimen.

o inelusions of tetrchedrite, boulanserite or bourncnite were
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obaserved wiihin the e¢snlena, and these miner:ls were not observed
at all in the specim-ns evamined. The absence of tetrahede
rite is surpriging in view of the hich gilver sassnys suoted
by Twelvetrees and Hnrd (1910). If the aasays were reliable
.then it must be éasumeﬁ thet the distribution of tetrahedrite
was rather patehy.

Pyrite occurs in the ore as aress up to several centi-
metres aeross, cdnuiﬁting of idlomorphic and gsubidiororphie
erystals, ranging in size from 0.02mm. up to 2,5mn. In some
s ecimens (eg. P.350) a little Tine marcasite is sssociated

with the pyrite.

Agsemblaces of ore minerals.

Commont Galena - aphalerie
Pyrite -« spholerite
Galenn - pyrite
Galenn -« pyrite - sphalerie
Pyrrhotite ~ sphalerite
Chaleo yrite -~ sphnlerite.

Infrequents Galena - marcrsite - pyrite
Galenn - pyrrhotite
Golena - pyrrhotite -« sphalerite
Harcasite - pyrite

Rare: Chaleopyrite - pyrrhobtite = asphaleriie



Stonehenge Mine

The workin-s o the IJtonehenge Mine are located approx—
imately 200 yds. goutheeast of the T. L. £, wailn shaft. The
country rocks are as described for the T. L. E. Hine.

Aceording o Twelvetress ond Ward (1910) the ore-=hody
consisted of sphalorite with small amounts of pyrite and
chaleopyrite, and golena occurrsd in bands aﬁ’ hlebs. The
g*ngue woe describe? as belns chiefly nuartz with a little
sideritve. Asanys of galenn were uoted by Twelvetrees and
fard as givins 68% lesd and Tlozs. silver per ton.

The material now present in the surface dwnps is not
truly reyraﬁeﬂtmtive o7 the ore extracted from the mine, as
far ag con be judged by comparison with the deseription by
Twelvetrees and Yard (op. eit). Specimrns selected from the
dumpn consish almost entirely of sphalerite an? quartz. Minor
amounts of grlenn cnn also be oh:gerved iﬁ h-n? gpecimen, and
pyrite, pyrrhotite, chrleo yrite, tetrahedrite 2nd bhoalangerite

were dotecte’ in polished sections.

b

The sphelerite ie idontical in colowy with that ~% the
neanrby T. L. E. Vine. Ezxsgolution bodies of pyrrhotite form
oeccugional patches in the srhelerise, but are not abundsont,
The shape of these bodies is gensrally ovate, znt the lengths
vary besween 0.001mn. ond 0.005mm. Chaleopyrise is rare and
oc~rurg only as 0.001mm. blebs in th: g hnlerite,

Galenes ia present within the phalerite as arerag up to

Smme in width. The galena ap,ears to hnve partinlly replaced



the sphalerite, an? corroded “remnants" of sghalerite onan be
seen within the galenn. Occasional ovate-sha;ed inclusions

of pyrrhotite were 2lo0o observed in'thevxslenﬁ. Tetrahedrite
is present as oconsionnl small elongsats bodies in the golena,
the maximunm size observed beln- 0.009mm. x 0.003mm. Rare
boulanserite bodlssm, with a maximum sise of O. OSmm. x 0.0C2mm.
were obierved in the golehs.

Ag in the sphalerite from the T. L. L. Mine, two forms
of pyrite were obuserved. The first form ism re.resented by
ocengional patehas of gubidiomorphiec erystnls, rerely grester
than 0.05mm. and showing sizns of partial replac- ment by
sphalerite. ‘The zecon’d form is represented by very fine
branehing veinlets of erystalline pyrite. The mpaximum width
of these veinlets ig 0,00%mm.

Assemhlaces of ore minerals.

Comrons G¢rleno - gphalerite

Infre-uent: Galenn - pyrite -~ gph-lerite
Galenn = tetrahedrite
Pyrite = sph lerite
Pyrrhotite = sph lerite

Rares Boulangerite - galena
Chaleoyiyrite - aphnlerite

alenna - pyrrhoetite

rxlenn - pyrrhotive ~ gihalerite
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North Tasmanian line

o

The workin-s of the North Tasmanian Mine are loecated on

!

the northern aide of the Tasmanian trom, a little more Lhon
L mile south—east of the T. L. E. Bine. Blissett (1962) has
degeribed the ore hodics ns fissure velins oceurring in
"econtorted =nd shaltered shale, silltstone and cuartzite of
the Oonah uartzite ~nd Sl-te". Bligsett also reporsg that
theoe rocks are fanlited ~gainst Combrian greywacke, grit and
shoele between the main shaft and the Tasmenisn tram.

A sotal of Tive lodes hnve been reported (Taylor, 1953)
'in the workinsg of ths North Tosmanian Mine, bhut of these the
mogt imporﬁan{ wog the Ho.1 (North Tasmanian) Lode. Twelve-
troes (1701a) 4. sceribe? the ore from No.1 Lode as golens =
gsphalerite ore, an? reported the Tollowing nasays of ore gold

0 the ueenslend Smelting Coampany.
e P4

Az (ozs. per ton) Po(2)
Kaolin and go. s n ore 328 39
" " 87 7

4] (3} . 76 1 3
Galena, first u~lity 75 76
1] L1} 7(‘; ’14
" i1 67 71
# 3] 6[:; 73

Galena, second queslity 54 61
t U 49 52
" L 44 66

e +pr\

, P
Twelvetrera reporied an assay of 124 oss. silver, 794 le=d
for a further sample of gnlena. HNlne noaseys of cre from

to. 3 Lode were veported by Taylor (1954a) as Tollows.
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meng collected from gurface Aurps in the vicinity

cyholerl e in

Other minerals otwerved in

poliched sections were boulangerite, bhournonite, pyrite, chal-

copyrite and arsenopyrite.

The dominant minersl in thege sam. les is golena, which

occurs ng masslice moaterinl containing incius

minerala. The galen~ show

iona of Lho other

a weak anomnlouws ~nisotropism ond

appears to have exteunsively replocedl the sphalerite, pyrite

and arsenopyrite, and $o heve also portierlly replaced the

chaleopyrite.

In some areas, fine inclusions of sphilerite

are abundsnt in the geolens,apparently as remnantn of replace-

mente

Boulangerite inclusions are very common in the gelens and

are taken, by snanlogy with bhoulss

rorite = galenn -geemblazes

eloewhere in the Zeeh'n area, 0 be exgolution bodiss in the

Theuse boddies of boulangerite vary considerably

in shope. dHost of the bodles have smooth outlines but the

overall shapes vary from ovate te round

irregsular.

12

othors are auite

The maximunm size ohserved wag O.1mme x 0.0%mm.,

but the majority were legs than 0.0%mm. in maximum dinmension .
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Bournonite inclusions are also moderctely common in
o . VT e N I gq i
bhie galenn. These inclusions are round and ovate in shape,

- »
i

and rrage in siszse frov Ol O%mw. to 0.06:m,

Sphalerite in these specimens ie a alightly lighter
ecxlour in hand gpeclmen Lhan thoe sphalerite ot the T L. Be

Fine ant Svonehenre siine, but ig still considornbly darier
then that at the Uw nsen dineg.

Pyrrhotite wes not oboerved in polished menticns of
these gpecimens. Chnleouvrite is vregpent in a1l amounts
but 19 nob comvron ng exnolution dodies wiithin the gphnl-
arite. Ocesglonnl ~ro s of ophalerite con bo geen to ine
ciude very fing ov Le blebs (0.001 to 0.002mm.) of erxsolved
cﬁnlcagyrit@,énﬂ chinleonyrite is nluo presont ag inclusiong
in the golens.

Trese incluaions are of drregular ousline An? show

evidence of pretial re lacaraont by the o -lena. The largeot

o X DG,

guch inelugion. obacrved wag 0.025mm
Pyrise ocours aa ocongionnl aubidionorihie cryst-ls

(G0t 0 0.0750) within aphalerite and gelena, and hog

aroarently undersone replne ment by hoth minernli.
Argenoiyvribe 1s cresent both asg fine idicrmorphie

crystnls within, ond apjarently extensivoly repiace! by,

oS
w

grlens, and also occurs g oeruslonnl clusters of fine

cryoatnle withiin the msoangue constituents.


http:n.:�,":,-'.�

Agsemblases of ore mineralde

Commons

Infrequent:

Rare:

Galeno - sphalerite
Bonlangerite - gnlena
Bournonite - galena

Argenopyrite
Argenopyrite
Argenopyrite gphalerite
Bouvlangerite galeons -~ sphinlerite
Chalcopyrite - galenn

Gulena - Pyrite

Galena = pyrite - sphalerite
Pyrite - spha’erite

galena
galena - gphalerite

I B |

Boulangerite - gslena - pyrite
Chaleopyrite - galens - aphalerite

Chaleoopyrite - apholerite
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Tagmanian Mine,

The workings of the Taom nian Mine are located approx-—
imately 700 yards south-egagt of the Norith Tasmanian WMine.
Blisgsett (1962) has reporited that "the northern part of the
workinse lies within shenred ~nd shaltered Proterozoic
guartaite, siltsione an’ shale, which are Toulted to the
gouth agrinst Corbrian ehert—éonglamew&teanﬂ siltatone overe
lain by smull patehes of Permian tillite".

Hontromery (1893) dcoveribed the ore as "poftehy” and con-
taining "a good donl of blende with galene®. According to
Nontomery, th@ average asaay of the 870 ions mine? before
flareh 6th, 13?3, wng ~4% lead and 36o0zs. silver per ton.
“aller (1904) reporte’ thet ore from the Teomanian Mine cone
tained pyrite and giderite with "a good denl of zinc~hlendae®.

The mineralogsy of :pseimens collecte? from surface dumps
in the aren varies congiderasbly between g eclmens. PYyrite
and znlenn are the most common minerals on?! are agsociaied
with a gangue of ziderite amd gquartz. Sphalerite cccurs as
ocecugionnl potehosm in the pyrite and galenn, and minor mmounts
of chuleoyyrite, tet ahodrite an? boulancerite were nlso ob-
served in polished sections.

Pyrite commonly occurg as massive moboerial in which the
Torm of the individual crystols varies From idiomorphie to
allotriomorphic. The idiomorphic and subidiomorphle erystals
are generally less than C.lmrs in gize, and show evidence of

extensive perlpheral replacerent by g-lena, chaleopyrite,
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tesrahedrite and sphalerite. These minerals aplesr to haove

zeed pyrite alons froctures in the allote

[t

alao partislly ren?
riomorphic areag. Some of the s ecimens collected were
foundl 0 eongist almost entirely of pyrite an’ giderite
{eze. 7,358).

Galena oceurs zs irregularly shaped patches up +o gseve
eral centimetres in overall width. Boulangerite snd telhroe
hedrite are sssociated with the snlena, bult the dlstribution

ig very spovredie, In P.356 bounlancerite occurs 1n nome sreas

of zalens ag sbhundnnl blodewlike bodies up %0 G075 mm. in

length. Some of these bodies show alisznment along erystale
lographic plenes in the golena. Tetrahedrite wee not obhoerved
in P. 356, hdt in Quite compon in T.3%7 in asoociation with
galena and eheleonyrlse. The tetrn:edrite rarve'y forms fine
Toneluiens within the g lens but commonly occurs as zareas of
irregular’. ouitline with o maximum overnll wiﬁth_cf D.2%mm.

The aphelerite visible in hand & ecimon iw similsr in
colour tc that from the North Thaemeonisan ¥inee. Golons has
ﬂﬁwar@ntly replaced the o h lerite where the two minerais
are in contnet. Inclusions of ch 1%5 yrite within the
sphalerise are common ng vary fine blebs, most of whieh are
lesg than 0.00%mm. and @Qﬁ& of which ahow ﬁlignment alongz
cryat-llographie planes in the sphalerite. . Fyrrhotite is
rare, and occurs only 28 ovate=shaped bodiles, up to 0.02mm.
in length, within the o holerite (P.356).

Chaleopyrite 2lao occcurs as areas uy o 0.5¢m.e in overe

2ll width (£.3%7). In these larger nress of chrleopyrite,
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fine exsolution bodies of sphalerite were observed (Plate 4,

Ho.1)« These bodies are generslly star-shape? bul some hove

a ghase regembling

aize of either 1y,

wossenblagzes of ore

that of o hollow squnre, an? the maximum

2 ig 0.006mm.

nincralse

Commonse

Infreyuent:

Galens - pyrite

Pyrite - asphalerite

Grleona - gphalerid

Grlenn - wyvite - gphalerite
Chnleopyrite -~ aphalerite
Bnulaﬂﬁ@vitn - salena

Galenn - teitis ‘“t..??*l e

L

Chal oopyriﬁe - @olena

chaleopyrite -~ galenn -~ pyrite

Lh%l%O”"rlue - galenn - aspholerite
hsleopy ite = tetrahedrite
Chaleogpyrite = galana - teir-hedrite

Pyrite « tetrahedrite

Galena - pyrite - felrahedrite
Galena - pyrrhotite - bi“°?er*be
Turrhotite - sphalerite



Swoinsea Vine

The workings of the Swansges Mine are located approx-
imately + mile south-enst of the Tesranian Wire. According
to Blissett (1962) the country rocks consist of “contorited
hard blaclk shale or slate, pale fine to fairly cocarse aucrt-
2ite riddled with thin veins of milky quariz, and a band of
pale conglomerate which is well exposed in the water wheel
cuttiﬁgﬁ‘ Blissett has placed the beds in elther the upper
part ¢ the Oonah Quartzite‘anﬁ'ﬂ ate or the lower part of
the Crimson Creek Formation.

Reid (1922, 1925) and Hye (1929) have deseribed the
workings of the Swanses Nine, According to Hye there are

three lodes, known as Hill's Lode, Furphy's Lode and Main

Lode. Reid (1929) desceribed the ore bedies as cccurring
within a lode channel 32 faa% in width and over 1,2@0lfeet
in length. The individusl ore shoots were up to about

110 feet in length and were reported to course cbliguely
aerogs the lode channel.

Reid (1925) describad the chief minersl comionentg of
the ore as galena (argentiferous), sphalerite, teirshedrite
and chaleopyritz. An eslimate by heid gave the average COR
position of the grlena proiuced up to 192% as 0% lend and
15 ozg. of gilver per ton, and the sphalerite for the mame
neriod as 477 sine and 24 cadmium. FReid also estimated that
ore on hand st the time (i.e. 192%5) was 50 tons of lend ore

(Containing 604 lend, 16ozs. silver per ton)}, 200 tons of

63,
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zine~lead ore (containing 304 oine, 209 le=d, %0za. of silver
cer ton) and 200 tons mine ore (containing 450 ziae.)

5
a A . 1 * ) " I
An elesebhron-probe micro-analysis of the trace elemoent

=

comnpegition of o somisle of pure coarse gphalerdite from the

Ay

- Suangsen Mine gave the following result.

Fe: DT
Cdt 0.0 15%
Mng 0. 0057
The figure of 2% endmium uoted by Reid{ep.cit) would
appesnr e be very hi~l and dces not agree with the above
Canel gis, or with the anclysis ineluded in Toble 11 (sce
Pe240) of gphalerite frow a pyrite = spholerite assemblage.

Upecimeng of ore collocte? from the surface dumps con-

hog tarnished to an iridescent Blue colour), decomposed
pyrite, and bournonite, with a gangue of aidorite and a
little quoartz. Smaller amounts of telrnhedrite, chalcopyrite
an? argonopyrite were nlso noted in polished sections of the
g eclmens. It 1s likely that at least some of the “tetrne
hedrite® re-orte’ by Reid (1025) wés,hcurnenihe. So telro
hedrlte was noted in hand speeimen proportions in this
rregsent study, whereas bouraonite was Tound Yo be 2 rominent
condltuent of severnl hnnd specimens, Inclu’lag &né soecimen
incorrectly labellel ns "setrshedrite® (2.237) in the eollect-
ion of the Tasmanian Department of Mines.

The pale yellow-brown colour of bthe sphalerite in hand

# Analysis by Mr. 7. Schultz, Augtralian Mineral Development
Labvorstories, Adelnide, South Australia.



gspecimen 1s very distinetive, the coluur béing the lighte
est observed for sphalerite in the Zeehnn aren. The specimong
of coarse sphalerite (P.25,108) nre almost entirely free of
other minernls, exce t Tor n 1little siderite which is present
as occaglonal small erystals and narrow veinlets within the
>)§m3?liu0. Smali arenp of ssholerite »nlso commonly occur
within siderite (7.116) and galena (P.182, 184) and sphalerite
igs less commonly mssociuﬁed with bournonite and tetrshedrite
(P 368). Occasional minute elongate exgolution bodles of
chalcopyrite were ohserved within %hu'wphalerite. Mogt of
these hodles arve leéa than 0.,C01mm, in length and exhiibit
random orianﬁgﬁion. The syiwlerite in the golena-srhalerite
angemblages abp@ﬁra 1o have undergone extensive Gnlaccmmn*

by the galena.

The rﬁlem»rlch a8 ecimens {eg. ?.104, 182} consist
esgnnti lly of mediuvm~rrnifed galens asgocinted with bourno-
nite, sphalerite, tetvradedrite ~n? the oiderite gangue. Dour-
nonite is closely nagocisted with the galena ~nd often cccurs
ay small aresg, up o several millimetres in overall widtih,
within the =alena. Bournonite was nlgo cbserved within the
_nLonu ag srall hodiso showins a varistion in shape from round

and ovate to irreg “l”l and o aize rnge of 0.02mm, Lo 0.06mm,
These omall hodles are comsidrored to be exsolution bodies in
tho galena host, and occasional copposite bournonite - telira=
hedrite bodies were notel. Bournonite also occurs iLrtimately
agsocinted with the galenn ap o Tine insergrowth,(P.369), the

texture at times regerbling in apiesrance the graphic intore



growth textures illusérated by Edwards (1954).

Uecnpional specimens From the Swansen Mine consist of
pasches of magsive bournonite in siderite {Te237,361). These
areas of bournonite contain small lrregularly shijed inelusions

<)

of gnlena, betrahedrise, chaleopyrite and sphnlcrite, rnd
oceasion, /éin9 idiomorphic and subidiomorphic crystals of
pyyite ol arsenopyriie.

Tetrahedrite iv common as a minor congitibuent 6f the

ﬁalmﬂa- and boufnﬂniteurieh material. These inelusions of

tebrnhedrite in 'Wlm&& ~nt bournonite are of irregular oul-

line znd vary in sizme from gmnll hodies of (.00%mm, width up

I

o arens O.imne in overall width. Tetrahodrite cocasionnlly

cears to have partially renlace’ uph-lerite (2.182).

Pyrite is nol commonly assoeiate” wit™ the other ore
minerale but is frequenily asgociated with the non-metnliic
minernls. Tine inclusions (0.02mm.) of pyrite were obuerved

ithin eubedrs]l . uartz orystals. Small amounts of pyrite
werg noted within goleona, bournonits and gspholerite o fine
idicmorphice and subidioworphie cryatalo,

Arsenopyrite woo also noted ags fine erystals within
salena ~nd bournonlte. Both the prrite npd arsenopyrite

apoear Lo have under-one replacement by galona.



Asgonmblases of ore minornls.

Commons Golonn -~ sphalerite
Bonrnonite = malenn
salena = tebrahedrite

Infrequents: APgenopyrite - bournonite
Ava- nowyriﬁ& - gale
Bournonite = ohrloo)"v~ts
Borrnonite = calena - gphalerite
Bournonite -~ galens - tetrahedrite
Hournonite - pyvrite
Bournonite - tesrahedrilte
Chalcopyrite « gphelerit
Gnlena - pyrite
Gol g - pyrite - gphnlerite
Galenn - %ph'Le“7Ln - Gotr hedrite
Trrite - Getrahodrite

Hares Bournonite - F?]ﬂﬂ“ - pyrite

R}

icurn nite = ,“ri be = tetr-hiedri
, Bournonite -« chrleopyrito - n:h“7cr1 -]
/ Chaleoprrite « tetrnhedrite

Gnlenn « pyrite = fetrahodrite




Silver Duke Mrospecth

3

The Gilver tuke Progpect lg situate’ ap, roximately

]

1,000 yards south-ecst of

£

dueed bub, accorling to Dlissett (1962), snmell avounss of

68

‘he Svanseos Vlne.  HO ore wag proe

szalenn, sphalerite, yrite nnd chalcopyritve have buen Tound

in cuvarts and o)

in bwo adite.

Heid (1972) reported the occurtence of small amounts
the nickelebonrine miner-ls genthite, millerite and pente
iendite in a narrow pyroxonite dyke locaided batween the

Si1lver Duke Prospect »n? the Swansen FMine.

derdl e in o faullt zone whieh wag Intersected

of
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Grubb's Hina.

The workings of the Grubb's line (oceasionally referred

to as the Colonel Hort: Hine) are located approximately 3
s !

nile north-east of “he Swanses Mine. The workinrss ave ot

She terminus of the shandoned Grubb's trom, whiech joined the
Cormatoek tram a;g*ﬂy’W3nely femile west of Uonsonese Hill.
Blisvets (1962) hag descri bc“ the country rocks in the viei-
nity of Grubb's hine no shoale, slate and pale wrinlte or
sapdgtone which nre prret of the Oonah Quar%z,»e and Slates

Peseriptions of e workings vere given in reporis by
dontzomery (1893}, Twelvetrees (1301a), ¥aller (1904) and
Twolvetrees nud Lerd (1910).  These veposrhe intieate that
the mipnersiizaticn conciated omuontl N s galong and aphnle
eiiee with some prrite din o mancae of  dderite ont nrbz.
The rativ of cxlens to gphalerite o narently veried conpld-
erably but the two wminernls were often lntimotely mixed,
malineg separetion AiTfienlts The proporiion of sphﬂlerite:
wan reported to ineresge with depthe Aganys of ore guoted
in the sbove reporis cover a renge of 20 to 0% lend nnd 20
$0 1 Cozg. 9ilver per Lon. The hishest silver vnlues were
apparently recordoe in ore extracted from the workinsg above
0.2 Lovel (200 feet).

Fetterd {1510, ©.55) referred tc an unconfirmed raport

of erocoite at the Col nel North (Grubb's) ¥ine. According

to thie repost, crocoite was found in very limiled quantity

- as stall erystals in gossane.  In the abgence of ony further
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reports, this is regarded as s doubiful occurrence.

Speeimens in the Tasmanian Museum eollection and spece
imens colleeted from the surface dunps near the main shaft,
confirm the reported variation in the galenas sphalerite
ratid. The proportions of the twoe minerals show o variation
from predominantly galena $0 predominantly sphalerite.

In addition to galena and sphalerite, pyrite end boure
nonite were noted in some hand specimens, and boulangerite,
tetrahedrite, pyrrhotite and prrarzyrite were also observed
in polished sections of the specimens. Although siderite
was reported to be the main gangue counstituent (Twelvetrees
1901a, Twelvetrees and ¥ard 1910), guartz is the more common

non=metnllie mineral present in these specimens. Twelvetrees

and Yard (1910) alsoc recorded barite in guartz in a crosscut

on No. 4 Level (324 feet). One specimen of barite (X.3048),
measuring approximately 2" x 154" x 1%, present in the Tasman-
ian fuseum collection is labelled "Grubbts Mine™ and is
probably from the crosscut deseribed by Twelvetrees and Vard.
As deceribe’ above, some gpecimens {(eg. P222, 236)
consist almost entirely of gnlenma with only minoy amounts of
ﬁpﬁélerita. In these specimens the gphalerite cccurs ag it
clusions within the galens and shows evidence suggestive of
extensive replacement by the galena. DBoulanrerite iz assoCe
fated with the galena in all specimens evamined, and ocours
58 Ebéias showing a veristion in shape Trom round and ovate

to blade-lire and needle-like (Plate 4, Ho.2)« The round snd

ovate bodiss range in size Trom minute bHlebs ay fine ag
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GO.GOSmw. un 0 hodien 0.C%mr. in maximum diameter. The
blade~ and nesedle-lile hodics have a maximum length of
O.hﬁmm. some of theme bodies gho an alisnrent along
cryatnllorraphic plones in the galenn.

Bournonite and tetrahedrile are alao agsocinte’ with

o
oy

the galeno but the datribution is much moére oporadie an
thot of the boulansorite. Both minerals ocour within the
galena "nd occ-gionnlly form compoaite inclusions with bhoule
angorite. Bournonite is ;resent in one gpecimeon as an area
one centimetre ncross (7.222)3 this area conteins small ine
clugions of rsalena, boulangerite ~nd tetrohedrites The more
coumon mode of occurrence for the bournonite “s as amall
(Q.Ozmm) ovete bo'ios which occur within the mes iwe gnlens
(ez. Pe236).

The teatrahedrite iﬁclusieﬁg in the galeno (ez. P,374)
vary io ghape from round to irresu ar -nd chow a variation
in size from Q. 0%mre up b0 Ool 3Imme.

Pyrorsyrite wan ohoerved as rore inelusions, of irresular
outline and up to 0.025mm. 4in width, within galenn in P.374.
Rare composite houvlonrerite~pyrarsyrite inelusicns were also
oboerved.

The sphalerite-rich samples (ec. P.335,336) contain
galena oo irrecularly shaped inelusions within the massive
gsphalerites The releltionship il indicative of ineipient
roplacerent of the sphalerite. Pyrite i1s not common in the

maggive golena, and occurg only 28 onall (0.01mm. tc 0.075mm)
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iﬂiomagﬁhic‘crystals showing apporent extonnive roeplacee
ment by the galena, but pyrite in commonly associabed with
the magslive sphelerite. Pyrite also oceurs occanicnally
ng massive patehes up to several centiretres in P33T
Sphalerite apienrns to havé partlally repl ced the pyrito.

The sphalerite is dork in hand gpeclimen, the colour
being similar to e _halerite from the T. L. T+ Mine and
Britannia Mine. Pyrrhotite exsolution bodles are common in
gome apecimenﬁ (ég. Pe374) but not in others (es. Pe335)
Thrse bodice are moatly amall elongate blebs with a maximum
length of O.Gme,"anﬂ are occagionally aligned nlong crysinle
lographic plauén, Choleopyrite exsolution bodiom in the
grhalerite ore not common but were obsefved ag oeccasional
patches of very finme (0.003mm. and laosg) blebs showing rondom

orientasion 1 P.334 and 374.
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of ore mineralse.

Conmon:

Infrequent:

Galena - sphaleriue
dyrite - sphalerit
Bmulﬁngaritg - ga3@nm
Pyrrhotite - sphalerite
Bourncnite - galens

Boulangerite = hournonits
Boulungerite ~ bournonite - galean
Boulangerite - gelerns « gphalerite
Boulangerite - tetrsghedrite
Chalecopyrite - avhalerite
Gonlenn « pyrite
&alena - pyrite - gphalerite

Galena = tetrzhedrite

Bovlangerite - gelena -~ pyrar yrite
Boulangerite - galona =~ tetrahedyite
Bournonite ~ galens - tetrahedrite
Galena « pyrargyrite

Galenn - pyrite - teureheﬂrJLO
Galena - gphalerite — teirahedrite






